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Glossary of terms 


PPC Pango Power Calculator 
PPP Pango Power Planner 
PDS Pango Design Suite 

Ppf Pango Power File 

ppr Pango Power Report 
pps Pango Power Settings 
VCD Value Change Dump 


https://innek.ru/ Pango Power Calculator User Manual 


3/ 23 


À y d 3 49 Table of contents 


Table of contents 


1: GENERAL INTRODUCTION secssctsssscccssescsecsssdisecssescsecssedisccsecsssectesdisecsecsssesteedisecsecsssesteadscesteesesecsesdidestecsesecsesdisessecdésecsesdseessectssessesdieesseets 6 
(1) PANGO POWER CALCULATOR GENERAL INTRODUCTION.. rancio nnnnnnnennncninnnss 6 
(2) POWER CONSUMPTION INTRODUCTION users snesessenne cesser essence hastes nnr NEn NEES EEn r rE nn RR RR Eer RR RR RR RR cena ee ennne ce enne ee enneaeenneeeeennneennnee 6 

1. Basic:Concepts Of Power CONSUMPTION iii taxi scdedaneahce cantine ess dette cs eme sente lande dan EES gege E Eder 6 
2. FPGA circuit power consumption composition and analysis... 6 
TL) StaticiPOWe ahi aa a fans so tel Vans Lamine do a tete ache Ao ee 6 
2) Dynamic POWER CONSUMPTION esoe see deen gedd diamant este bless be <ogesdes daeaubaseansdesdee saute case nn ide not nest does ants Se ee eegend 6 
3) On-chip power CONSUMPÉION NN 7 
4) Off-chip power CONSUMPTION: 2svacsescdn avn Bee Seven ve le Saree ak EE 7 
3. Factors affecting power consumption .......scssccccccsceessssssssececessessssesecscssessesssesscssessaseseseesseesseaesesscnsessasesesecsssessaaesesecscseseaseasssessesesenaaaess 7 
1). Voltage (Voltage) 322.24 A A 
2) Load (Load)... 
3) Clock frequency (Frequency).......... 
4) Signal toggle rate (Toggle rate) 
5) Input state probability (Input static probability)........................................ M sissiseesseesnenseeeneenneeneeenenneeneeeeeeeeeennee 7 
El EE UE H 
7) PrOCéSS Vall een EE 7 
8) - Ambient Temperature: eieiei A E E E E cue eene ET H 
9) JUNCtION temperature: A da rS H 
10) Effective Thermal Resistance to Air (JA (°C/W))}..... nono Seeerei 8 
4. PPC calculates the components of FPGA power Consumption.. eebe 8 
RTE 8 
PAWN 8 
O Oe EE EL AT A EE A N EEE E L S A AE E OE Aa ne Us 8 
AV dE 8 
5) ClO O 8 
6 ECO (AA [at RE 00 (ae CRE RE ad od PE ER ao 8 
ARTE 8 
SA el de rodeo dla o ld io de did o e 8 
9) Other el EE 8 

2. FUNCTION DESCRIPTION i ccc.cscccssecsccessccsccessesaccessecsecessecscceseccsdceseeaacceseccsdcessecaccedeccssceseecsdceseccsdcesseaseceseccsdceseeaadceteccsdcessecadceteccstceseedsdease 9 
(1) INTRODUCTION TO: PPC FUNCTION seeriate e na eE ra cedosendacdedecucoedstdedgeaces se aie aaa e enenda nias ia a 9 
(2) TYPES:OF CHIP:DEVICES SUPPORTED BY PPG s2ciiscchssscsasiessccccuasecsccacasecesnessssacesesédanncsnsescaweseuetneayCaeshoss asedeanseascuesnses aa EERTE aaan entame EREADER AENA 9 
(3) SOFTWARE OPERATION copien ia iii 

1. Software execution process : 
ZINC lee 
TOUS AS A AE a da diia 
4: Summary page E 
S DEVICE pa EE 

3. CONTACTS NO 23 

https://innek.ru/ Pango Power Calculator User Manual 


4/ 23 


NF LA P 
À y d 3 4% 1. General introduction 


Figure Catalog 

Figure 1 Right-click menu configuration options... ss 11 
Figure 2 PPC Parameter configuration interface seen 11 
Figure 3 Environment Parameter configuration interface... 12 
Figure 4 Simulation Settings configuration interface see 13 
Figure SS witching configuration IMÍSTTACE uti ai tdt redadas 14 
Figure 6 Power Supply configuration interface ss 15 
Figure 7 Input/Output configuration interface ss 16 
Figure 8 Flow window mterfaee. essences 16 
Figure 9 PPC Generated power consumption report... 17 
Figure 10 PDS toolbar's Power Calculator icon... ses 17 
Figure 11 PPC: Configure the: graphical interface cia ista 18 
Figure 12 PPC Detailed parameter configuration interface ss 19 
Figure 13 PPC Power Calculation Window... ses 20 
Figure 14 PPC Power consumption report of the interface... see 20 
Figure 15 Index window for power consumption report, 21 
Figure: LO Setting E 21 
Figure- 17 Summary Interfase denses rite de nn asp E 22 
Figure: 18. Device ne Alien einem donnent talent nement 23 
https: //innek.ru/ Pango Power Calculator User Manual 


5/ 23 


NF LA P 
À y d 3 49 1. General introduction 


1. General introduction 


(1) Pango Power Calculator General introduction 


Pango Power Calculator is a software used to calculate the power consumption of user design. PPC for short 
is a component integrated in PDS. The user can use PPC to calculate the power consumption of the chip after 
completing the design and after synthesis, map, and layout. 


After placement and routing, PPC can obtain the real FPGA resource usage (including the number of various 
resources, routing conditions, Clock frequency, etc.), and can calculate a more accurate power consumption value 
through this information. 


PPC has three main data inputs: 


1. After the layout and routing is completed, the usage information of various resources, including: the actual 
number of various Grid device resources, configuration information, routing information, and Clock's main 
frequency, Clock number, etc. 


2. Signal activities information, there are two ways to obtain this information: one is to specify the default 
value by the user, and the software estimates the signal activities of all resources by traversing the entire netlist 
according to the default toggle and static probability specified by the user; the other is It is to read VCD files 
generated by simulation tools such as Models im to get accurate signal activities. 


3. The external working conditions provided by the user mainly include parameters such as environment and 
voltage. 


Using the above input data, PPC can accurately calculate the power consumption value to more accurately 
reflect the power consumption of the design and the temperature rise of the chip. 


(2) Power consumption introduction 


1. Basic Concepts of Power Consumption 


Power consumption is the energy consumed by a circuit per unit of time, and the international standard unit 
is watts (w). 


Energy is a measure of the ability of a physical system to do work, and the SI unit is the joule (j). 


2. FPGA circuit power consumption composition and analysis 


1) Static Power 


Static power consumption refers to the power consumption generated by various leakage currents (leakage) 
of all circuits during normal operation of the FPGA. With the miniaturization of the process size, the proportion 
of static power consumption to the total power consumption of the chip will become higher and higher. 


2) Dynamic power consumption 


Dynamic power consumption is the power consumption generated by the user's design, which is determined 
by the function of the design itself and the mode of data input, mainly including instantaneous power 
consumption and charging and discharging power consumption. Instantaneous power consumption occurs when 
the FPGA is first powered up and varies with the supply voltage. The charge and discharge power consumption is 
the power consumption of the circuit during the charge and discharge process. 
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3) On-chip power consumption 


On-chip power consumption is the power consumption generated inside the FPGA chip, which affects the 
node temperature of the chip. 


4) Off-chip power consumption 


The off-chip power consumption is the power consumption generated by the current driving the external 
circuit of the chip through the IO pin of the chip, mainly including the IO terminal, LED IO buffer, etc., and has no 
effect on the node temperature of the chip. 


3. Factors affecting power consumption 
1) Voltage (Voltage) 


The voltage mainly affects the dynamic charging and discharging power consumption, and the dynamic power 
consumption is proportional to the square of the voltage. 


2) Load (Load) 


The load mainly affects the dynamic charging and discharging power consumption. The dynamic power 
consumption is proportional to the load. 


3) Clock frequency (Frequency) 


The clock frequency mainly affects the dynamic charge and discharge power consumption. Dynamic power 
consumption is proportional to the clock frequency. 


4) Signal toggle rate (Toggle rate) 


The number of signal flips in one clock cycle mainly affects the dynamic charge and discharge power 
consumption. The dynamic power consumption calculation formula is: 


P = 0.5*C*V2*f*d 
where d represents Toggle rate. 
5) Input state probability (Input static probability) 


The input state probability is the probability that the input is high level per unit time, which mainly affects 
the input dependent power consumption. 


6) Input signal slew rate 

The input signal slew rate mainly affects the dynamic instantaneous power consumption. 
7) Process variation 

Process variation affects static power and dynamic power. 
8) Ambient temperature 


Ambient temperature is the temperature of the air surrounding the chip and mainly affects static power 
consumption. 


9) Junction temperature 


The junction temperature is the temperature of the PN junction of the semiconductor circuit in the FPGA 
when the device is running. Usually after selecting a device, a temperature class is selected. This class defines a 
temperature range within which the device is guaranteed to operate as specified. If the operating environment 
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exceeds the temperature range, the normal operation of the equipment will not be guaranteed. 
Junction Temperature = Ambient Temperature + On-Chip Power Dissipation*Effective Thermal Resistance to Air 
10) Effective Thermal Resistance to Air (OJA (°C/W))) 


The effective thermal resistance to air is a coefficient that defines the dissipation of power dissipation from 
the silicon cells in the FPGA as heat to the air. 


It mainly includes two parts: 
1. The thermal resistance of heat from the silicon unit up to the surrounding air, expressed as OJA. 


2. The thermal resistance of heat from the silicon unit down to the board and then to the air, expressed in 
OJB. 


4. PPC calculates the components of FPGA power consumption 


PPC mainly analyzes the power consumption of the FPGA chip when the chip is working normally after it is 
powered on, including static and dynamic power consumption analysis of various resources. In view of the 
different power consumption models or analysis methods of various resources, the power consumption analysis 
of PPC is carried out according to the following resource categories: 


1) Logical resources 
Includes power consumption inside programmable logic blocks such as LUT flop gate MUXs. 
2) APM 
Multiplier, accumulator, flop, etc. APM module internal power consumption. 
3) DRM 
DRM internal power consumption. 
4) PLL 
PLL internal power consumption. 
5) Clock network 


The power consumption generated by the clock network accounts for a large proportion of the power 
consumption of the whole chip. 


6) Routing resources 


The power consumption of Signal routing accounts for the largest proportion of the power consumption of 
the whole chip, and with the miniaturization of the process, this proportion will become larger and larger. 


7) 10 


The power consumption of IO includes the power consumption of IO itself and the power consumption of 10 
driving external circuits. 


8) Hard IP 
Including SERDES, DDR2/3, etc. 
9) Other modules 


Such as Configuration RAM, CCS, decryption module, e-fuse, etc. 
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2. Function description 


(1) Introduction to PPC function 


By traversing the circuit netlist after placement and routing, PPC calculates the power consumption data of 
each resource used in the user's design according to the relevant configuration (environmental parameters, 
power supply voltage, signal inversion rate, etc.). PPC needs to be re-executed to calculate the power 
consumption data every time the relevant configuration is changed. 


Before executing PPC to calculate the power consumption, the user can specify the VCD file to calculate the 
toggle rate of the signal. If no VCD file is specified, the software will estimate the toggle rate of the signal according 
to the default signal activities specified by the user. 


After the power consumption data calculation is completed, the software will generate a power consumption 
report file with a suffix of .ppr. The text file records the setting information and summary information in the form 
of a table. The setting information includes the configuration of parameters such as device, working environment, 
and power supply voltage. The summary records the total power consumption information, the power 
consumption distribution of various resources, and the power consumption distribution of each power supply. 


(2) Types of chip devices supported by PPC 


Family Device Package Speed Grade 
PGT30G FFBG484 Ses 
Titan PGT180H FFBG1152, FFBG1140, FFBG676 Sg6 
PGT200H FFBG1152, FFBG1140, FFBG676 Sg7 
PGL12G LPG144, FBG256 
PGL20H MBG324 
PGL22G FBG256, MBG324 
Logos PGL22GS LPG176 
PGL25G FBG256, FBG484 Sg5 
PGL35ES FBG256 a 
Sg7 
PER FBG484, MBG324, MBG484 
PGL50G 
PGL100H FBG900 
PGL200ES CBGA1156 
PGC2KG MBG256, FBG256, LPG144, LPG100 
PGC2KL UWG49, SSBG256 
PGCIKL UWG36 
PGCIKG MBG256, FBG256, LPG144, LPG100 ge? 
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PGC2400GM FBG256, MBG256, LPG144 Sg6 
Compact |PGC2400LM UWG49, SSBG256 Sg7 
PGCIKGM FBG256 
PGC4KD | MBG256, LPG144, MBG332, FBG256, MBG324, MBG400 
PGC4KL UWG81, SSBG256 
PGC4KLS SBG81 
PGC7KD LPG144, FBG484, MBG256, MBG332, MBG400 
PGC10KD MBG256, MBG400, MBG484 
Logos2 PG2L100H FBG676, FBG484, MBG324 Se, 586, 
Sg7 
Titan2 | PG2T390H FFBG676, FFBG900 E " 
g 
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(3) Software operation 


1. Software execution process 


PPC integration in PDS requires PDS to run PPC PDS provides two ways to execute PPC. 


1. Double-click Report Power under the Flow window to generate a text-type power consumption report. 
Before executing the PPC, the user can configure the relevant parameters of the PPC operation. If not configured, 
the PPC will use the default parameters to calculate the power consumption. 


Click the right mouse button in the Flow window to pop up the menu, as shown in Figure 1 


Runtime 
|=) Y Compile + 
essage 
[=] W Synthesize di tient 
4 evice 
[=] W Device Map | 
a Settings 


á 


f Place & Route 
E 


Timing C 
Report Timing 


Run 


Generate Netlist 


| Generate Bitstream Rerun 


Rerun All 


Figure 1 Right-click menu configuration options 


Select Project setting, select Report Power in the left window of the pop-up dialog box, and jump to the 
corresponding configuration interface of PPC in the right window. as shown in picture 2. 


EE Report Power 
Simulation 

Compile Exe Options 

Synthesize Auto Run 
Device Map 


Break Point 
Place « Route 


Report Timing 


Report Power Environment Simulation Settings Switching Power Supply Input/Output 
Generate Netlist 


Generate Bitstream Name Value 


Temp Grade Commercial 


Process Typical 


report_power 


OK Cancel Help 


Figure 2 PPC Parameter configuration interface 
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There are two checkboxes and six tab pages in this window: Device , Environment , Simulation Settings, 
Switching , Power Supply and Input/Output . 


(1) On the Device page, as shown in Figure 2 above, there are two options to change the device-related 
parameters that need to be selected by the user will appear in the lower box, as follows: 


Temp Grade: The temperature grade, including commercial grade Commercial and industrial grade Industrial, 
mainly affects the setting range of junction and ambient temperature in Environment. 


Process: Process deviation, including standard Typical and worst Worst, affects the final power consumption 
evaluation result. 


D Project Setting 9 
Part Report Power 
Simulation 
Compile Exe Options 
Synthesize Auto Run 
Device Ma 
p Break Point 
Place & Route 
Report Timing 
Report Power Device Simulation Settings Switching Power Supply Input/Output 
Generate Netlist 
Generate Bitstream Hone Value 
Custom Junction Temperature 
Ambient Temperature 25.000 
Junction Temperature 
Custom Effective Theta JA 
Effective Theta JA 
Airflow (LFM) 
Heat-Sink None 
Effective Theta SA 
Board Thermal Model Normal 
report_power 
OK Cancel Help 


Figure 3 Environment Parameter configuration interface 


(2) In the Environment page, there are 9 items that need to be checked or specified by the user to configure 
the environment parameters, as shown in Figure 3 above: 


Custom Junction Temperature? : Whether the user specifies the node temperature, if checked, except for 
Junction Temperature, which can be set, the rest cannot be modified. If unchecked, the default value is 25.000 . 


Ambient Temperature: Ambient temperature, determined by the setting of Temp Grade in Device, 
specifically: Commercial(O~85), Industrial ( 407100). 


Junction Temperature: The default value is 25.000, which is also determined by the setting of Temp Grade in 
Device, and the range is the same as the ambient temperature. 


Custom Effective Theta JA ?: Whether the user specifies the thermal coefficient, if checked, the user can 
modify the default thermal coefficient. 


Airflow(LFM): Airflow condition, there are four options: Still, Low, Medium and High. 
Heat-Sink: Heat dissipation, there are five options: None, Custom, Low, Medium and High. 
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Effective Theta SA: Thermal resistance coefficient of heat dissipation, can be modified when Heat Sink is 
selected as Custom, and the rest cannot be modified. 


Board Thermal Model: The heat dissipation of the board has four options: JEDC, Best, Normal, Worst. 


rats Report Power 
Simulation 
Compile Exe Options 
Synthesize Auto Run 
Device Map Break Point 
4 Place & Route 
Report Timing Device Environment ` Simulation Settings Switching Power Supply ` Input/Output 
N Val 
Generate Netlist ame alue 
Generate Bitstream Specify Input VCD File a 
Specify the test bench top module 
Specify the design top module instance 
report_power 
estore De oK Cancel Help 


Figure 4 Simulation Settings configuration interface 


(3) Simulation Settings The simulation waveform settings page contains three input contents: 


Specify Input VCD File: The post-simulation file specified by the user, the file records the simulation 
waveform, and the inversion of the signal can be obtained through this file. 


Specify the test bench top module: The name of the top module in the user-specified simulation file. 


Specify the design top module instance: The instantiated name of the user-specified design in the test bench. 
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F 
Dh Project Setting ex] 
rue Report Power 
Simulation 
Compile Exe Options 
Synthesize Auto Run 
Device Map 
Break Point 
cl Place « Route 
Report Timing 
¡Report Po wer … Device Environment Simulation Settings Power Supply Input/Output 
Generate Netlist 
Generate Bitstream = ee 
Output Load (pF) 5.000 
Default Clock Freq (MHz) 100.000 
Default Toggle Rate 0.125 
Default Static Probability 0.125 
Default 1/0 Toggle Rate 0.125 
Default 1/0 Enable Probability 0.500 
Default BRAM Toggle Rate 0.125 
Default BRAM Enable Probability 1.000 
Default APM Toggle Rate 0.125 
Default APM Enable Probability 0.500 
report_power 
OK Cancel Help 


Figure 5 Switching configuration interface 


(4) Switching: The signal-related parameter configuration interface is shown in Figure 5. There are 12 
parameter values that need to be set by the user, which are: 
Output Load (pF): IO external load and other capacitance, the value is [050]; 


Default Clock Freq (MHz): Default Clock Freq [0~500]; 

Default Toggle Rate: Default Toggle Rate [0~1]; 

Default Static Probability: Default static high probability [0~1]; 

Default 1/0 Toggle Rate: Default toggle rate of I/O [0~1]; 

Default 1/0 Enable Probability: Default enable probability of 1/0 [0~1]; 
Default BRAM Toggle Rate: The default toggle rate of DRM [0~1]; 

Default BRAM Enable Probability: The default enable probability of DRM [0~1]; 
Default APM Toggle Rate: Default Toggle Rate of APM [071]; 

Default APM Enable Probability: The default enable probability of APM [0~1]; 
Default HSST Toggle Rate: The default toggle rate of HSST [0~1]; 

Default HSST Enable Probability: The default enable probability of HSST [01]. 
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geg Report Power 
Simulation 
Compile Exe Options 
Synthesize Auto Run 
Device Map | Break Point 
4 Place & Route 
Report Timing Device Environment Simulation Settings Switching eee Input/Output 
e Hame Value 
Generate Netlist 
Generate Bitstream vec 1.100 = 
VCCIO33 3.300 > 
VCCIO25 2.500 > 
VCCIO18 1.800 a 
VCCIO15 1.500 a 
VCCIO12 1.200 a 
VCCAUX 3.300 - 
report_power -clk_freq 55 -dsp_prob 1 -dsp_togg 1 -output_pf 4 -prob 0 -process Worst -ram_togg 1 -togg 
D 


Restore Defaults OK 


Figure 6 Power Supply configuration interface 


Cancel Help 


(5) Power Supply: The main power supply voltage setting interface is shown in Figure 6, including 7 voltage 
values, which are: 
Core VCC voltage [0.99 1.21] 


Bank VCCIO3.3 Voltage [2.97 3.63] 

Bank VCCIO2.5 Voltage [2.25 2.75] 

Bank VCCIO1.8 Voltage [1.62 1.98] 

Bank VCCIO1.5 Voltage 1.35 1.65] 

Bank VCCIO1.2 voltage 1.08 1.32 ||; 

Auxiliary power supply VCCAUX voltage [2.97 3.63]. 
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Project Setting ae 
Part Report Power 
Simulation 
Compile Exe Options 
Synthesize Auto Run 
Device Map Break Point 
4 Place « Route 
Report Timing Device Environment Simulation Settings Switching Power Supply Fals 
Report Power = 
Generate Netlist Name Value 
Generate Bitstream Output power report file Es 
Output fast settings file =| 
Output PPF file Le 
report_power 
e e De 1 OK Cancel Help 


Figure 7 Input/Output configuration interface 


(6) Input/Output: The input and output setting interface is shown in Figure 7, mainly select the import 
configuration file and output power consumption file path. Contains four items: 
e Input fast settings file: input configuration file; 
e Output power report file: power consumption report output file; 
Output Fast settings file: The project's power consumption report settings file 
Output PPF file: The power consumption assessment file output to PPP; 


After completing the configuration, click the OK button to save the configuration. 


Double-click Report Power under the Flow window to execute the PPC power consumption calculation 
process, as shown in Figure 8 below: 


| do 
y Lë, 


5 W Compile 
|=) W Synthesize 
E VW Device Map 
a end Place « Route 
[3 Y Report Timing 
[E Y Report Power 


B Generate Netlist 
RE 
Figure 8 Flow window interface 


A progress bar will appear in front of Report Power to indicate the progress of PPC execution of power 
consumption calculation. If an error occurs during PPC execution, PPC will stop execution and output an error 
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message in the Console window. After the PPC is completed normally, click the Report Power option under the 
Report window in the PDS Report Summary interface to open the power consumption report generated by the 
PPC on the PDS. As shown in Figure 9 below: 


File Edit View Project Process Tools Window Help 


1 e + H u 4 D E SF 3 ES 
En Wl 
Sources Files à P 
A li @ 4 Flow Summary 
RER Samy 
M a (© Designs Resource Usage Summary 
77 add (add.v) Bi Compile 
f "77 Constraints D Synthesize 
17) Simulation BJ Device Map 
Oh Place & Route 
BI Report Timing i d 
z pas E SEH 
a Bi Settings [false 125.00000 126.00818 11.16188 | 
Settings a a EEGEN | | 
Environment 
Power Rail Fee 
j Power Rai 
Default Activity Rate ee Il 
Aa a Summary ves Ivecio33 ¡wecio25 ¡|veciola |veciol5 j|veciol2 ¡veciold ¡vecaux Ivecpll 
Power Summary 11.10000 13.30000 {2.50000 11.80000 [1.50000 /1.20000 11.10000 [3.30000 11.10000 
Logic Device Summary AAA ee a ee eS a or 
à E Power Rail Summary 
Runtime & Memory Jee eet 
17 Y Compile e ' 
V Syrthesize MM Generate Netlist [Default Toggle Rate ¡Default Static Probability ¡Default I/O Toggle Rate [Default I/C | 
[2 Y Device Map = ices E ene EEN 
a (Dv Place & Route di] | 
[I Y Report Timing 
D Repotpower ` 
[ Generate Netlist 
Generate Bitstream 


Console sx 
Action report_power. CPU time elapsed is 10.639 sec F 
Current time: Mon Aug 26 14:14:49 2019 

Action report power: Peak memory pool usage is 652,873,728 bytes 

Process "Report Power” done I 


o Messages" 


Figure 9 PPC Generated power consumption report 


2. Click the Power Calculator icon on the PDS toolbar, and PPC will display the power calculation results in the 
interface. 


Click the Power Calculator icon in the toolbar of PDS, as shown in Figure 10: 
4 & &E % El © © © FT ROCHA < 
Geen 


Figure 10 PDS toolbar's Power Calculator icon 


PPC first loads the model file to read the netlist information. Then the detailed configuration wizard interface 
pops up, as shown in Figure 11 below: 
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s 
Pango Power Calculator “ee » Y 


Name 


Input Setting File 


Specify the test bench top module 


| Specify the design top module instance 


Output Setting File 
Output Text Report File 


Output PPF File 


ora] 


Figure 11 PPC Configure the graphical interface 


There are 2 buttons in this page: Next , Run. 
Next : Jump to the next configuration interface. 
Run : Execute PPC calculation power consumption. 


There are two pages in the configuration wizard. They are as follows: 

(1) File configuration wizard, as shown in Figure 11 above. There are 7 options on the page: 

Input Setting File: User-specified PPC parameter setting file. 

Input VCD File: User-specified VCD emulation file. 

Specify the test bench top module : Specify the name of the top-level module of the test case. 

Specify the design top module instance: Specify the name of the design instantiation in the test bench. 


Output Setting File: User-specified output setting file name and save path PPC will save the relevant 
parameters at runtime after the operation is completed. If not specified, the default setting file will be saved in 
the current working path. 


Output Text Report File: User-specified output power consumption report file PPC will save the power 
consumption calculation results in the power consumption report file after the operation is completed. If this file 
is not specified, the default power consumption report file will be saved in the current working directory. 


Output PPF File: User-specified PPF file name and path. PPF file can be used as PPP project file, which records 
all parameters and data in PPC calculation of power consumption. If not specified, the default file will be saved in 
the current working directory. 


Click the Next button to enter the parameter configuration interface. 


(2) Detailed parameter configuration interface, as shown in Figure 12 below. 
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— —— - — — = 
Pango Power Calculator ES El Pango Power Calculator $ kal 
Environment Power Rail Default Activity Rate Device Settings EE Power Rail Default Activity Rate 
Family Titan Custom Junction Temperature false 
Device PGT180H Ambient Temperature 25 
Package FFBG1140 Junction Temperature 25 
Speed Grade -6 Effective Theta JA 0.8 


Temp Grade Commercial Custom Effective Theta JA false 


Process Typical Airflow Still 
Heat Sink None 
Effective Theta SA NA 
Board Thermal Model Normal 


i =) 
Pango Power Calculator Les Pango Power Calculator ES 
F : F A Device Settings Environment Power Rail FS 
Device Settings Environment M2" 710 Default Activity Rate 
Default Toggle Rate 12.5% 
vec 1.1 
Default Static Probability 12.5% 
ss Wé Default 1/0 Toggle Rate 12.58 
vecio25 2.5 Default 1/0 Enable Rate 503 
veciol8 1.8 Default BRAM Toggle Rate 12.5% 
Default BRAM Enable Rate 1003 
veciol5 1.5 
Default APM Toggle Rate 12.58 
veciol2 1.2 
Default APM Enable Rate 100% 
E Default HSST Toggle Rate 12.58 
vdd33 3.3 Default HSST Enable Rate 508 
apowp 1.1 Default Clock Frequency (MHz) 100 
Default Output Load (pF) 5 
maiae 1 
Cancel < Back || Run 
Cancel < Back Run 
ET 


Figure 12 PPC Detailed parameter configuration interface 


There are 4 Tab pages in this interface respectively Device Settings, Environment. Power Rail, Default Activity 
Rate. 
Device Settings: Device parameters, gray means read-only and cannot be changed. 


Environment: Environmental parameters, including temperature, heat dissipation, air thermal resistance, 
etc. 

Power Rail: Power supply voltage parameter in volts V . 

Default Activity Rate: Default signal toggle and clock frequency. 


After clicking Run, the PPC starts to calculate the power consumption. At this time, a dialog box with a 
progress bar and an output window will pop up, as shown in Figure 13: 
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2. Function description 


Pango Power Calculator 


Analysis the static power... 


Report Power... 


Figure 13 PPC Power Calculation Window 


The progress bar shows the completion of the current power consumption calculation, and the output 
window below is used to output printing information. After the power consumption calculation is completed, the 
user can check whether there are errors or warnings in the calculation, and click the Close button to close the 
dialog box. Click the OK button to enter the main interface. When the calculation is completed, the progress bar 
disappears and the power consumption report interface shown in Figure 14 is displayed. 


m 
Pango Power Calculator Pl | l =|e| x 
srs 


a TÍ Device 
cM Family Titan Custom Junction Temperature ` false 
Su Device PGT180H Ambient Temperature 25 
B Clock Package FFBG1152 Junction Temperature 25.493534 
' deg Speed Grade -6 Effective Theta JA 116188154 
Temp Grade Commercial Custom Effective Theta JA false 
Process Typical Airflow Low 
| Heat Sink None 
| Effective Theta SA 
Board Thermal Model Normal 


vee 11 Default Toggle Rate 125% 
vecio33 3.3 Default Static Probability 12.5% 

d vecio25 25 Default UO Toggle Rate 12.5% 
veciol8 18 Default I/O Enable Rate 100% 
vecio15 15 Default BRAM Toggle Rate 50% 
veciol2 12 Default BRAM Enable Rate 25% 

| vecioll 11 Default APM Toggle Rate 12.5% 
vecaux 3.3 Default APM Enable Rate 50% 

vecpll 11 Default HSST Toggle Rate 25% 

| vec) 3.3 Default HSST Enable Rate 50% 

| vddq 3.3 Default Clock Frequency (MHz) 100 

[ vdd22 33 * Default Outnut Load nP 5 
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2. Index window 


The index window in the upper left corner includes three options: Setting, Summary , and Device, as shown 
in Figure 15 below: 
Pango Power Calculator 


¿3 Summary 
a TE Device 
CLM 
10 
Clock 
Net 


Figure 15 Index window for power consumption report 


3. Setting page 


Click the Setting option to open the page, you can see the settings made by the user in the Configure interface, 
as shown in Figure 16 below: 


Settings Settings 


Ben EE 
B if Device | 
i false 
CM E Logos Custom Junction Temperature 
i 25 
I0 Device PGL25G Ambient Temperature 
E) Net 
Junction Temperature 28.9486782 
Package FBG256 
Effective Theta JA 19.8 


Speed Grade -6 


: Custom Effective Theta JA false 
Temp Grade Commercial 


F Airflow Still 
Process Typical 
Heat Sink None 
Effective Theta SA NA 
A Board Thermal Model Normal 
Notice: 


The result of power analysis 
is based on the voltage list below. 
And no margin for power supply reserved. 


vec 1.2 Default Toggle Rate 12.5% 
vecio33 3.3 Default Static Probability 12.5% 
vecio25 2.5 Default 1/0 Toggle Rate 12.5% 
veciol8 1.8 Default 1/0 Enable Rate 50% 

veciol5 1.5 Default BRAM Toggle Rate 12.5% 
veciol2 1.2 Default BRAM Enable Rate 100% 
vec33a 3.3 Default APM Toggle Rate 12.5% 


Figure 16 Setting interface 
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The interface prompts "Notice: The result of power estimation is based on the voltage list below, And no 
margin for power supply reserved", indicating that the power consumption is evaluated based on the current set 
voltage, and there is no margin for the influence of power supply ripple. 


4. Summary page 


On the Summary page, users can view overall power consumption information. As shown in Figure 17: 


Summary 
Powersummay te gieBeviee Summary 
Total On Chip Power 0424771341 Device Power Percent 
Static Power 0.404106016 CIM 0 0% 
External Power 0.0027937536 10 0.02065133 4.86175% 
Junction Temperature 25.493534 APM o 0% 
Thevivel Margin 59.506466 Clock 3.8798848e-06 0.000913406% 
Power Margin 51.215605 PLL 0 0% 

DRM o 0% 

HSST o 0% 

Net 1.01151061e-05 0.00238131% 


Power Rail Voltage Current External Current On Chip Power 

vec EH 0.281646207 0 0.309810827 
vccio33 3.3 0.0031064954 0.000846592 0.0102514348 
vecio25 2.5 0 D D 

vccio18 18 D 0 D 

veciolS 15 D D D 

vecio12 12 0 D 0 

vccio11 11 0 D D 

vecaux 3.3 0.030757333 D 0.101499199 
vecpll 11 D D 0 

vecj 33 H o o 

vddqg 3.3 o o o 

vdd33 3.3 1731387e-07 D 5.7135771e-07 
apowp 11 0 D D 

vdd12 t 12 3.060276e-05 D 3.6723312e-05 


Figure 17 Summary interface 


Power Summary The page concisely displays the related conditions of chip power consumption and 
temperature, including total on-chip power consumption, static power consumption, external power 
consumption, junction temperature, etc. 


Logic Device Summary The page displays the power consumption of different resources and the proportion 
of each resource power consumption to the total power consumption. 


Power Rail Summary The panel shows the current values of the different power supplies and the estimated 
power consumption values. 


All data on this page is non-editable read-only data that reflects the power consumption and distribution of 
the user's design. 
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5. Device page 


Device correspond to the configuration and power consumption calculation data pages of various resources 
in the chip. Mainly include: Clock, DRM, CLM, IO, APM, PLL and Net, etc. This column only displays information 
about used resources, unused resources will not be displayed. Click these options to view the usage and power 
consumption data of these resources, as shown in the figure below for the CLM data page. 


CLM 
Name CLK(MHz) Combinatorial Distributed RAMs Registers Toggle Rate 

tmp[0]/opit_0_inv A2Q20 HAS 2 0 2 5% 
tmp[3]/opit_0 inv A2Q21 1 2 0 2 5% 
tmp[5]/opit_0_inv_A2Q21 1 2 0 2 5% 
tmp[7]/opit_0_inv_A2Q21 1 2 0 2 5% 

RE g = > 

Power Rail Voltage Current Power 

vec LE 0 0 


Figure 18 Device interface 


Note: 


The name of the folder where all PPC files are located: only alphanumeric underscores (__) dashes (--) dots 
(.) E and spaces ( ) are allowed, but spaces cannot appear at the beginning and end of the path name. 


File name: only alphanumeric underscores (__ ) dashes (--) dots (..) are allowed. 


3. Contacts 


KoHTAaKTHI JIA TEXHHYECKHX H KOMMeP4eCKKX BONPOCOB 
000 «HH35K» 
r. CaakT-[erep6ypr, vn. AGrouko8a, 4. 20, JIMTEP A, od. 504 


contact@innek.ru 
+7 (812) 200-40-37 
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